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FOREWORD 
The files contained in this report are the compilation of all materials pertaining to the second 
workshop on Accelerated Fuel Qualification (AFQ): AFQ Workshop II. The overall goal of the 
workshop was to discuss progress since the first workshop in May 2019 in developing the enabling 
computational and experimental AFQ building blocks, as well as to agree on next steps in 
advancing the AFQ methodology and its implementation. 

1 BRIEF OVERVIEW 
The second AFQ workshop, AFQ Workshop II, was held on Thursday, January 16, 2020, in 
Washington, DC, with 29 participants from industry (General Atomics, Framatome, Lightbridge, 
TerraPower, Westinghouse), national labs (ANL, INL, LANL, ORNL), DOE-NE, NRC, as well as 
two aerospace companies who are supporting NASA (Aerospace Corporation and Analytical 
Mechanics Associates). The main goal of the workshop was to discuss progress since the 
first workshop in May 2019 in developing the enabling computational and experimental 
AFQ building blocks and agree on next steps. A draft of the AFQ Working Group Charter 
was also reviewed and changes agreed to. There were 12 presentations given during the 
workshop, which included overview presentations, information on status of AFQ building 
computational and experimental building blocks, case studies, and a concluding presentation on 
NRC perspectives.  

2 WORKSHOP AGENDA 
Morning Session: 

 
Topic Presenter Start End Duration 

 
Welcome and Workshop Introduction 

First AFQ Workshop Recap Ron Faibish  
(General Atomics) 

8:30 
am 

8:45 
am 15 min 

Roadmap to Accelerated Fuel 
Qualification 

Mark Adams  
(General Atomics) 

8:45 
am 

9:20 
am 35 min 

 
Fundamental Computational, Experimental, and Theoretical Building Blocks 

High energy heavy ion irradiation 
for accelerated testing 

Abdellatif Yacout 
(ANL)  

9:20 
am 

9:50 
am 30 min 

Fission Accelerated Steady-state 
Testing (FAST) in Nuclear Fuel 
Development 

Matthew Kerr 
(INL) 

9:50 
am 

10:20 
am 30 min 

BREAK (10:20 am - 10:45 am) 
 

Integrating Building Blocks and Bridging Multi-Scale Phenomena 
Overview of a process to develop 
and identify regulatory 

Pete Gaillard 
(TerraPower) 

10:45 
am 

11:15 
am 30 min 
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Topic Presenter Start End Duration 
requirements and design criteria 
applicable to metallic fuel 

 
Nuclear Fuel Applications and Case Studies 

Fuel performance simulations of 
swelling, fission gas release and 
creep in U3Si2 informed by 
atomistic simulations 

David Andersson 
(LANL) 

11:15 
am 

11:45 
am 30 min 

TCR fuel design and development 
towards qualification 

Kurt Terrani  
(ORNL) 

11:45 
am 

12:15 
pm 30 min 

LUNCH (12:15 pm - 1:15 pm) 
 
Afternoon Session: 
 
Topic Presenter Start End Duration 

 
Nuclear Fuel Applications and Case Studies (Continued) 

Using statistical uncertainty 
analyses to determine the 
importance of irradiation effects on 
TRISO fuel and materials 
properties 

Madeline Feltus  
(US DOE-NE) 

 1:15 
pm 

1:45 
pm 30 min 

Case study illustrating how 
building blocks are applied and 
the direction TerraPower is 
moving 

James Vollmer  
(TerraPower) 

1:45 
pm 

2:15 
pm 30 min 

Energy Multiplier Module (EM2) 
accelerated fuel qualification 
strategy 

John Bolin  
(General Atomics) 

2:15 
pm 

2:45 
pm 30 min 

Lower Length Scale Modeling 
Examples 

Kallie Metzger  
(Westinghouse) 

2:45 
pm 

2:55 
pm 10 min 

BREAK (2:55 pm - 3:10 pm) 
 

Regulatory Discussion 
NRC input and terminology 
conversation 

Christopher Van Wert  
(US NRC) 

3:10 
pm 

3:40 
pm 30 min 

 
AFQ Technical Working Group Charter Discussion 

Open Discussion 
Ron Faibish- 
Moderator 
(General Atomics) 

3:40 
pm 

4:30 
pm 50 min 

 
Future Actions 

Open Discussion 
Ron Faibish - 
Moderator 
(General Atomics) 

4:30 
pm 

5:00 
pm 30 min 

ADJOURN (5:00 pm) 
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3 DISCUSSION AND KEY TAKEAWAYS 

1. Participants of the AFQ Working Group (WG) agreed that the main premise of the AFQ 
methodology remains that modeling and experiments should be simultaneously exploited 
to reduce years of data that would otherwise be required for deployment of new nuclear 
fuels. 

2. Case studies were presented that further demonstrated modeling and experimental tools 
development to advance and accelerated approach to fuel qualification by coupling the 
two.  

3. The WG agreed that fuel qualification needs to be carried out with a specific reactor design 
and related safety case in mind.  

4. The NRC is seeking input from the team, as part of the public in general, on a key fuel 
qualification-related congressional  requirement in the Nuclear Energy Innovation and 
Modernization Act (NEIMA) (January 2019) legislation. The specific relevant ask in the bill 
is as follows:  

“Report required. –Not later than 30 months after the date of enactment of this Act, the 
Commission shall submit to the appropriate congressional committees a report… for-- (B) 
ensuring that the Commission has adequate expertise, modeling, and simulation 
capabilities, or access to those capabilities, to support the evaluation of commercial 
advanced reactor license applications, including the qualification of advanced nuclear 
reactor fuel.” 

The NRC plans to submit the report to Congress by January 2021. The AFQ WG is planning to 
provide consolidated input to the NRC before their white paper is due to Congress. 

4 NEXT STEPS 
1. Plan for the third AFQ workshop (AFQ Workshop III) in the late fall 2020 timeframe, with 

an agenda aimed to follow up on items listed in the takeaways above and any new items 
as they arise leading to the third workshop. 

2. Finalize the AFQ Working Group Charter. 

3. Discuss AFQ White Paper outline and drafting assignments.  
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